PAPERS AND SHORT REPORTS
In one study 110% of a fully ambulant group of patients over the age of 75 were shown to have atrial fibrillation.' Other studies have shown elderly patients in hospital to have a significant prevalence of atrial fibrillation varying from 4% to 14%. [2] [3] [4] In a younger population the most common predisposing factors are rheumatic, ischaemic, and hypertensive heart disease.5 Earlier studies suggested that atrial fibrillation was often unaccompanied by other cardiac abnormalities, but ischaemic and myopathic processes were probably overlooked.6 It is now appreciated that fibrosis of the sinoatrial node may result in disordered automaticity and predispose to atrial arrhythmias that may be paroxysmal. In elderly patients infections such as pneumonia or infections of the urinary tract are often associated with atrial fibrillation, and after the infection has been successfully treated sinus rhythm returns.7 While in a younger population hyperthyroidism is associated with well recognised physical signs that only rarely include atrial fibrillation, in elderly hyperthyroid patients atrial fibrillation is often present8 though the usual physical signs may be absent. 9 It is now accepted practice to determine the thyroid state of patients presenting with atrial fibrillation. It After treatment of their presenting illness a total of 42 patients with atrial fibrillation and 49 patients with sinus rhythm were followed up at six weeks. The remaining patients were not available for follow up largely because they had died as a consequence of their illness. The follow up examination included full assessment of thyroid state, blood sampling for free thyroid hormone concentrations, and a repeat standard TRH test. Free triiodothyronine and free thyroxine concentrations were measured by analogue tracer method using Amerlex kits (Amersham International, Bucks). The interassay precision of the free thyroxine assay was 4-5% at 12 7 pmol/l (0-99 Hg/IOO ml) and 5-8% at 42 pmol/l (3 3 pg/100 ml), and that of the free triiodothyronine assay was 3-3% at 3-4 pmol/l (2-2 pg/100 ml) and 577% at 11 pmol/l (7-15 pg/100 ml). TSH concentrations were measured using an immunoradiometric assay for human TSH, which has been fully validated for clinical use and described previously."4 15 The interassay precision of the TSH assay was less than 10% at 0 5 mU/l and 4% at 10 mU/l. The TSH antibodies used do not cross react with the gonadotrophins, and there is no negative interference in the assay for TSH caused by high gonadotrophin concentrations as standard curves can be superimposed in the presence or absence of a vast excess (100 000 units) of human chorionic gonadotrophin (S Woodhead, personal communication). With this assay the normal basal circulating TSH concentration at 1100 is less than 4 mU/l and the normal range of response to TRH (200 pg intravenously) 20 minutes after administration is 4-0-18-0 mU/1. Thyroglobulin and thyroid microsomal antibodies were measured using the tanned red cell technique. A significant titre was considered to be >1/160. Data were analysed by means of the Mann-Whitney test because of their skewed distribution. Free triiodothyronine (pmol/l) 4 1 (1-5)
Results
Peak TSH at 20 mins (mU/l) 6-6 (5 6) 10 0 (10-9) 8-5 (9-1) 4 9 (3 3) 6-6 (5 2) 6-0 (4 6) Change in TSH (mU/l) [4] [5] [6] [7] [8] (4 7) 7-3 (7 8) 6-2 (6 7) 3-8 (2 7) 5-2 (3-9) 4-7 (3) (4) (5) (6) Conversion: SI to traditional units-Thyroxine: 1 pmol/l = 78 pg/100 ml. Triiodothyronine: 1 pmol/l= 0-65 pg/100 ml. Free triiodothyronine (pmol/l) 4 9 (1-6) 5-4 (2-1)
Peak TSH at 20 mins (mU/l) 5 9 (4-5) 10-4 (10-5) 5, 7, 8, 12 , and 14) may have had "subclinical hyperthyroidism" due to a degree of thyroid autonomy. In two of these, however, sinus rhythm had returned spontaneously at follow up, and specific antithyroid treatment was not considered to be justified in any of the patients with small goitres on the basis of the available clinical and biochemical data.
Discussion
Frank hyperthyroidism was uncommon in this large group of elderly patients presenting consecutively with atrial fibrillation with or without other illnesses. In fact, mild biochemical primary hypothyroidism (raised basal TSH concentrations) was more common than biochemical hyperthyroidism (raised free triiodothyronine or free thyroxine concentrations, or both) both in the patients with atrial fibrillation (13% v 5%) and in the patients with sinus rhythm (4% v 0%). Four out of 75 patients (5%) showed definite biochemical evidence of hyperthyroidism (three at presentation and one at follow up). In another study 13% of patients showed evidence of hyperthyroidism.'1 Surprisingly, none of the 13 patients who presented with apparently isolated atrial fibrillation showed evidence of hyperthyroidism. In the one patient in this group who had no TSH response to TRH at presentation sinus rhythm returned at follow up and free thyroid hormone concentrations remained normal and unchanged. Altogether 10 of the 75 patients (13%) with atrial fibrillation and five of the 73 (7cO) with sinus rhythm showed no TSH response to TRH. More importantly, three of these 15 patients (200' ) showed a return of TSH responsiveness to TRH at follow up, including one patient who presented with apparently isolated atrial fibrillation. It appears, therefore, that the absence of a TSH response to TRH would have been an unreliable marker of hyperthyroidism in this group of patients. Definite abnormalities related to the thyroid were more common in the group with atrial fibrillation than in the group with sinus rhythm, including hyperthyroidism (5 /v Ov°o), biochemical primary hypothyroidism (13°O v 40O), and significant titres of thyroid microsomal or thyroglobulin antibodies, or both (19°0o v 60o).
In a younger population of normal subjects a rise in TSH concentrations after administration of TRH to above the upper limit of the normal range for TSH would be expected (the normal range in our laboratory using an immunoradiometric assay is 4 0-18-0 mU/l). In this elderly population 20 (26%) patients with atrial fibrillation and 19 (260,) patients with sinus rhythm showed a rise of less than 2 mU/l after administration of TRH with peak concentrations at 20 minutes remaining well within normal range. They would therefore be classed as showing a reduced TSH response to TRH in comparison with a younger population. Furthermore, such small TSH responses to TRH might be classed as absent using less sensitive and precise radioimmunoassays for human TSH. We do not have control data for a comparable healthy elderly population and therefore cannot ascribe such a reduction in TSH responsiveness to either the process of aging itself or the general state of health of our patients. It seems clear from these data, however, that reduced or absent TSH responses to TRH are quite common in the sick elderly population as measured by our immunoradiometric assay for TSH and as suggested also in other recent studies in which TSH was measured by radioimmunoassay.tt6 7 This phenomenon is found whether these patients have sinus rhythm or atrial fibrillation and whether they are hyperthyroid or euthyroid according to free thyroid hormone concentrations. In most cases such reduced responsiveness cannot be firmly ascribed to hyperthyroidism. Indeed, we emphasise that some patients who show no TSH response to TRH on presentation may show restoration of TSH responsiveness at subsequent follow up.
In conclusion, reduced or absent TSH responses to TRH are common in sick, elderly patients, and treatment of hyperthyroidism in such patients should not be based solely on the finding of reduced or absent TSH responses. Assessment of the TSH response to TRH, however, can still be a useful tool when hyperthyroidism is suspected as the presence of a significant TSH response firmly excludes such a diagnosis. In the absence of clinical evidence of hyperthyroidism we would suggest that treatment is limited to those patients who show raised free triiodothyronine or thyroxine concentrations, or both, on presentation or who show a rise in free hormone concentrations to above the normal range after treatment of their intercurrent illness. In more doubtful cases a significant TSH response to TRH will exclude hyperthyroidism. We disagree with the advice of Forfar and Toft'1 12 that in elderly patients with atrial fibrillation and normal thyroid hormone concentrations the absence of a TSH response to TRH is grounds for treatment (often destructive) of hyperthyroidism.
Mechanisms of malignant hypercalcaemia in carcinoma of the breast RICHARD C PERCIVAL, ASHLEY J P YATES, RICHARD E S GRAY, JOHN GALLOWAY, KEN ROGERS, FRANK E NEAL, JOHN A KANIS Abstract To investigate the mechanisms of hypercalcaemia in carcinoma of the breast, 22 patients with hypercalcaemia due to metastatic carcinoma were studied and the findings compared with those obtained in normal subjects and patients with benign and malignant breast disease without hypercalcaemia. As expected, patients with metastases of bone showed biochemical evidence of increased bone resorption. Whereas all patients with hypercalcaemia had skeletal metastases, not all patients with skeletal metastases had hypercalcaemia despite considerable degrees of bone resorption. The presence of hypercalcaemia was associated with a significant increase in renal tubular reabsorption of calcium (p <0 001) and decreased reabsorption of phosphate (p <0 001) despite adequate rehydration of patients.
Introduction
Hypercalcaemia is a common complication of breast cancer, occurring in 10-25% of patients with disseminated disease.1-3 The main mechanism of hypercalcaemia is increased bone resorption due either to a direct effect of the tumour on bone or to agents liberated by the tumour that activate osteoclasts.3 4 The discrepancy between the degree of hypercalcaemia and the extent to which the skeleton is affected by metastases suggests that other mechanisms may be important.5 6 Among the other organ systems that have a role in homoeostasis of calcium, the contribution of intestinal absorption of calcium to hypercalcaemia is likely to be minimal, as patients with hypercalcaemia have reduced intestinal absorption of calcium and low serum concentrations of 1 ,25-dihydroxycholecalciferol.7 8 Impaired renal function is likely to be important as dehydration increases renal tubular reabsorption of calcium and thus aggravates hypercalcaemia. 9 Moreover, impaired glomerular filtration, a result of both hypercalcaemia and volume depletion, decreases the ability to excrete a challenge of calcium derived from bone.
Patients and methods
We studied 22 patients with malignant hypercalcaemia due to carcinoma of the breast. Six were receiving treatment with tamoxifen (20 mg daily by mouth), and seven showed biochemical evidence of hepatic metastases. None were taking oestrogens. All showed radio-
